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(54) MICROLENS ARRAY FOR SOUD-STATE IMAGE PICKUP ELEMENT AND SOLID-STATE IMAGE PICKUP 
ELEMENT USING THE SAME 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a microlens array which 
enhances the light receiving efficiency of the light receiving part of 
a solid-state image pickup element and enhances the sensitivity and 
image quality of a solid-state image pickup device. 
SOLUTION: A light receiving part 12, a light shielding part 13. a 
flattening layer 14, a color filter layer 15 and an overcoat layer 16 
are formed on a semiconductor substrate 1 1, a resin pattern layer is (^) 
formed by using a positive type resist acijusted so as to ensure an 
extinction coefficient of 0.57 x 10-3 at 450 nm wavelength and 
convex microlenses 21 are formed by heating and softening the 
resin pattern layer at 130^ C to obtain the objective solid-state 
image pickup element 10 with a microlens array 22. When a filling 
rate improving layer 31 having 0.09 ^m thickness is further formed 
on the microlenses 21 using an acrylic resin adjusted so as to 
ensure a refractive index of 1 .45 at 450 nm wavelength, the 
objective solid-state image pickup element 20 with a microlens 
array 32 is obtained. 
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(54) MANUFACTURE OF MICROSTRUCTURE ARRAY. MANUFACTURE OF DIE FOR MICRO-L£NS ARRAY. AND 
MANUFACTUF^ OF MICRO-LENS ARRAY WITH USE THEREOF 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a microstructure array, 
such as a micro-lens array, facilitating enlargement and 
manufacturing processes, and high in controlling, relatively 
inexpensive, and small in in*plane distribution. 
SOLUTION: This manufacturing method for a microstructure array 
includes the processes o^ forming an insulating layer 3 on a 
conductive portion 2 of a substrate 1, forming an opening 4 having a 
periodic repetitive array pattern on the insulating layer 3, and 
forming an electrodeposition layer 7 on the opening 4 and the 
insulating layer 3 through the opening 4 by the electrodeposition of 
the conductive portion 2 as a negative or positive electrode. The 
opening 4 is formed both on the periphery of a use area 5 in the 
microstructure. and in a dummy area 6 in series with the use area 5 
and having an array pattern similar thereto. 
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(54) FLAT PLANE TYPE MICROLENS ARRAY 

(57)Abstract 

PROBLEM TO BE SOLVED: To prevent the warpage of a flat plate 
type microlens array which occurs in the shrinkage at the time of 
curing of a UV curing resin. 

SOLUTION: Microconvex lens groups 3 consisting of a UV curing 
resin of a high refractive index are formed on one surface side of 
the base glass 2 of the flat plate type microlens array 1 and cover 
glass 5 is adhered via an adhesive layer 4 consisting of the UV 
curing resin of a low refractive index to the surface on the side 
formed with these microconvex lens groups 3. The UV curing resin 
film 6 is further formed on the surface of the base glass 2 opposite 
to the side provided with the microconvex lens group 3. The 
shrinkage at the time the UV curing resin applied on the surface of 
the base glass 2 opposite to the side provided with the microconvex 
lens groups 3 cures and the shrinkage at the time the UV curing 
resin constituting the microconvex lens groups cures are offset and 
the warpage quantity as the entire part of the flat plate type 
microlens array 1 is decreased. 
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(54) MICROLENS ARRAY, MICROELENSES AND THBR MANUFACTURE, AND STAMPER FOR MANUFACTURING 
MICROLENSES 

(57)Abstract 

PURPOSE: To make the top surface of a lens body nearly equal in 
curvature between two directions wherein the lens diameter is 
different by forming the lens body in a specific shape on a substrate 
from above a curvature adjustment part so that the lens body 
crosses the curvature adjustment part different in height from the 
top surface of the substrate. 

CONSTITUTION: A microlens 1 consists of the transparent 
substrate 2 and lens body 4 and the refractive index of the 
substrate 2 is equal to the refractive index of the lens 4, On the 
substrate 2, the curvature adjustment base 3 which is trapezoidal ly 
sectioned and has thickness dp is projected, the width Lb of the 
curvature adjustment base 3 is narrower than the m^or axis 
directional length Wy the length of the curvature adjustment base 3 
is longer than at least the minor axis directional length Wx of the 
lens body 4. The top surface of the curvature adjustment base 3 
consists of a top surface 3a which has width La and slanting 
surfaces 3b on both its sides. The lens body 4 is formed on the top 
surface of the substrate 2 from above the curvature adjustment 
base 3 while crossing the curvature adjustment base 3, and major 
axis direction of the lens body 4 crosses the length direction of the 
curvature adjustment base 3 almost at right angles. 
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